An investigation into the epidemiology of Trypansoma evansi infection in crossbred dairy cattle was conducted for a period of 12 months on a dairy cattle farm in Penninsular Malaysia. The prevalence of parasitaemia was highest in lactating animals (13.4%), followed by those in the dry herd (8.8%), late pregnant animals (8.1%), early pregnant animals (4.7%), calves (0.3%) and heifers (0.2%). The prevalence of antigenaemia was highest in the lactating animals (54.7%), followed by that in dry animals (53.7%), heifers (51.1%), late pregnant animals (47.7%), early pregnant animals (46.5%) and calves (24.2%).
INTRODUCTION
Trypanosoma evansi, the causative agent of surra, a¡ects camels, horses, donkeys, cattle, bu¡aloes, pigs, dogs and certain species of wild animals (Hoare, 1972) . In Malaysia, the ¢rst case of surra was reported in a mare in 1903 and in that same year 11 out of 16 bullocks died of the disease (Fraser and Symonds, 1909) . The disease was then considered as a health problem in cattle and bu¡aloes in institutional farms in Malaysia (Abas-Mazni and Zainal-Abidin, 1985; Abas-Mazni et al., 1987) . In recent years, outbreaks of this disease in crossbred dairy cattle have occurred in institutional farms and, in 1994, based on clinical signs, approximately 10% of the cattle on one farm were treated for the disease. Surveys on T. evansi infection in cattle and bu¡aloes using parasitological and serological techniques have been conducted in Thailand (Lohr et al., 1985) , Indonesia (Payne et al., 1991) , Vietnam (Le Ngoc et al., 1993) and Malaysia (Sani et al., 1995) . However there have been no attempts to monitor trypanosomosis in dairy cattle managed under large-scale farming, where it would be necessary to formulate and implement e¡ective control measures against T. evansi infection. The aim of the present study, therefore, was to determine the prevalence of T. evansi in crossbred dairy cattle on an institutional farm with respect to the age and physiological status of the animals. Such information would be a prerequisite in designing strategic control measures for T. evansi infection appropriate to the management system in the farm.
MATERIALS AND METHODS
The study was conducted at the Veterinary Institute Farm, Kluang (028 01'N, 1038 19' E), Johore, which covers an area of 1410 hectares and is the largest government farm in Malaysia. It has a wet tropical climate with rain throughout the year and a mean annual rainfall of 2000 mm. The farm has 2500 head of crossbred cattle, comprising mainly Sahiwal6Freisian. The animals grazed on Brachiaria decumbens and Panicum maximum pastures. Monthly blood samples were collected randomly from the following groups of animals: group 1, 3-to 7-month-old calves; group 2, heifers; group 3, 6-to 7-month-pregnant cows; group 4, animals over 8 months pregnant; group 5, lactating cows; and group 6, dry animals. The investigation was carried out for a period of 12 months (August 1995^July 1996 . The number of animals in each group and the sample sizes in the respective months are shown in Table I . 240 (30) 210 (40) 137 (43) 24 (23) 173 (25) 227 (41) 1 011 (202) Feb.
146 (30) 240 (40) 168 (30) 22 (20) 184 (30) 214 ( After collection, the blood samples were kept at 108C and examined for T. evansi as soon as possible by the Quantitative Bu¡y Coat technique (Becton Dickinson, USA). Examination for parasites was completed within the day of collection. Trypanosomal antigen was detected using an enzyme-linked immunosorbent assay and the reactivity of the assay was standardized with positive and negative control sera according to the FAO/IAEA Bench Protocol, Version TRP 1.1. The cut-o¡ point was established at an optical density of 0.05 to di¡erentiate between positive and negative reactions. Weather data were obtained from the meteorological station at Kluang.
The data were analysed using one-way and two-way analysis of variance (Dixon et al., 1990) and means of prevalence were compared using the Duncan multiple range test. The relationship between rain days and trypanosome prevalence was analysed using correlation analysis.
RESULTS
The monthly prevalence rates of parasitaemia in the six groups are shown in Table II . The mean prevalence of T. evansi was signi¢cantly di¡erent (p50.05) between cows and the animals from group 1 (calves) and group 2 (heifers). Among the di¡erent groups of cows, lactating animals (group 5) showed the highest prevalence followed by the dry cows (group 6); late pregnant animals (group 4) and the early pregnant cows (group 3) had the lowest prevalence. There was a signi¢cant di¡erence between the mean prevalence values in the lactating and early pregnant animals (p50.05).
The monthly prevalence rates of antigenaemia in the di¡erent groups are shown in Table III . The mean prevalence of antigenaemia was highest in the lactating animals (group 5), followed by the dry cows (group 6), heifers (group 2), late pregnant animals (group 4), early pregnant cows (group 3) and calves (group 1). The mean values in the calves and the other groups were signi¢cantly di¡erent (p50.05). The meteorological data are shown in Figure 1 . There was a positive correlation between rain days and trypanosome prevalence in the early pregnant, late pregnant and lactating cows (r = 0.37, r = 0.19 and r = 0.62), but not in the dry cows (r = 0). The correlation between trypanosome prevalence in lactating animals and rain days was signi¢cant (p50.05). 
DISCUSSION
The higher prevalence of patent parasitaemia in cows of di¡ering physiological status compared to that in heifers and calves was probably due to stress factors related to pregnancy and lactation. The presence of T. evansi antigen in the calves and heifers indicates that these animals were infected. However, a relative lack of stress probably accounted for the absence of patent parasitaemia in these animals. This is in agreement with the report on the prevalence of parasitaemia by trypanosomes in N'Dama cattle in Gambia by Agyemang and colleagues (1992) , in which physiological stress predisposed cows to infection. Similarly, in Thailand, Lohr and colleagues (1986) observed that pregnancy predisposed bu¡aloes to T. evansi infection, high numbers of the organisms often being found during the late stages of pregnancy and, in some cases, the foetuses were aborted. The signi¢cant di¡erence in the prevalence of parasitaemia between the early pregnant and lactating animals suggests that lactating cows undergo more stress than pregnant animals. The high prevalence in dry animals is probably due to a carry-over e¡ect from the stress of lactation.
It has also been shown (Wagner and Oxenreider, 1972) that the level of corticosteroids in lactating cows is higher than in non-lactating animals. Increased secretion of corticosteroids appears to have a direct e¡ect on the impairment of phagocytosis by polymorphonuclear leukocytes (PMN), and this reduced phagocytosis by PMN could be important in increased susceptibility to disease in lactating cows (Paape et al., 1981) . Similarly, in gastrointestinal nematode infections of sheep, an association between the postparturient rise in faecal egg counts and the endocrine status of lactating ewes has also been suggested by O'Sullivan and Donald (1970) . Identi¢cation of the host factors that induce immunosuppression and the immune mechanisms involved during lactation merits further study, as this might provide a better understanding of the pathogenesis and epidemiology of T. evansi infections in cattle.
